In the technology and knowledge intensive industries, innovation and knowledge use are key elements for competitiveness. Organisations are oriented towards increasing their potential for exploiting innovation and developing knowledge base internally through various techniques employed. This research aims at analysing the relationship between the dynamics of knowledge use and innovation efforts of organisations.
INTRODUCTION
The modern era of competition sees innovation as a powerful tool. Organisations from a variety of industries need to be well prepared for this kind of environment, as getting a grip to a sustainable market positioning does not rely on maintaining a product or services line even when they have started market superiority. The ever-increasing trend of innovation is the reason why companies are having even more difficulties in finding the appropriate balance between implementing growth strategies and initiating risky innovative activities.
Modern business is more focused on investing in knowledge and intangible rather than in tangible assets. Knowledge is the driving base for the development of business and successfulness over the long term. In modern conditions, learning organisations have better chance for survival, as it has become obvious that without knowledge there is no innovation. High quality knowledge leads to innovation, but there is a complex set of relationships between the two.
The research was conducted with the aim of identifying and exploring the relationships between innovation drivers and the use of existing knowledge in organisations from knowledge-intensive industries in the Republic of Serbia. Producing an innovation puts an organisation in the innovator category, but it is not easy to maintain innovativeness as the organisation's main orientation. Many organisations cease to innovate for different reasons: lack of material resources, lack of relevant knowledge, lack of strategy, etc. Having in mind that the knowledge base is one of the crucial drivers for innovation, we explore the two-way relationship between knowledge and innovation. The hypothesis of this paper is that the volume of the use of knowledge in organisations from knowledge-intensive industries in Serbia is influenced by different innovation capability drivers. In this research we will provide the analysis of the abovementioned relationships by applying statistical method.
Being defined by the World Bank as the developing country, Serbia was selected as a case which could be applied to other developing countries worldwide. Also, one of the main goals within the national strategy for the sustainable development of Serbia is to reorganise Serbian economy as the knowledge-based economy, which is why knowledgeintensive industries are increasingly vital to Serbian economy. This paper is structured as follows: the state of the art relevant for the research is followed by the methodology used for the research and the presentation of the empirical analysis of the data. The last chapters include the results of the statistical analysis based on the descriptive statistical method and conclusions based on the research results, complemented by the suggestions for future research.
LITERATURE REVIEW
The importance of the internal knowledge base has been debated by many. By its definition, knowledge base contains knowledge which is embedded in products, methods, practices, experiences, skills, ideas, etc., and which can come from internal and external sources. Relevant knowledge represents understanding of job skills, products, technologies, markets and other business relevant factors, possessed by the workers and managers in the organisation (Brown, 1997) . It consists of facts and ideas that individuals in the organisation have and which can influence the process of implementing innovation. Internal | 121 knowledge sources primarily include scientific research, new product development, new processes, skills development, experiences and organisational structure, while external sources include external scientific research, other firms' products and processes, lead-users, inter-organisational networks and others (Argote, McEvily, & Reagans, 2003; VegaJurado, Gutierrez-Garcia, Fernandez-de-Lucio, & Manjarres-Henriquez, 2008) . By establishing a wide knowledge base, the organisation also becomes more sensitive to outside information and knowledge which resides outside its boundaries, and this can result in making new knowledge from the environment more attractable.
The ability to use or share knowledge within an organisation should naturally enhance innovation capabilities. Specifically, a firm practicing inbound activities to strengthen radical innovation is more likely to benefit from knowledge sharing capabilities than from knowledge acquisition capabilities (Cheng, Yang, & Sheu, 2016) . Knowledge-sharing culture within organisation has a positive impact on the knowledge flow and innovation (LeviJakšić, 1995; Van den Bosch, Volberda, & de Boer, 1999; Tu, Vonderembse, Ragu-Nathan, & Sharkey, 2006) . Sharing and dissemination of knowledge are identified as one of the main knowledge management processes (Probst, Raub, & Romhardt, 2002) . Some authors suggest that the process of acquiring external knowledge for innovation purposes depends on the degree of similarity of cognitive structures, knowledge base, skills and shared languages between an organisation and the environment (Escribano, Fosfuri, & Tribo, 2006) . Prior-related knowledge is one of the suggested components of the organisational absorptive capacity (Cohen & Levinthal, 1990; Brown, 1997; Zahra & George, 2002; Tu et al., 2006) . It is also the most influential determinant of absorptive capacity of organisations from knowledge-intensive industries (Levi Jakšić, Radovanović, & Radojičić, 2013) .
Firms need an improved communication network among their employees in order to improve the internal knowledge flows which foster learning and innovation (Campo, Gomez, Dimovski, & Škerlavaj, 2008) . Interaction between employees who share knowledge is found to be a crucial element of organisational learning by Wellman (2009) . In a pursuit for institutionalisation of learning within an organisation, communication with as few barriers as possible needs to be facilitated (Crossan, Lane, & White, 1999) . Meško Štok, Markič, Bertoncelj and Meško (2010) added that an appropriate communication structure, interpersonal relationships, motivation, stimulation and values as part of organisational culture positively affect business excellence in enterprises. Knowledge sharing relies significantly on the type of organisational structure, which may influence processes of knowledge assimilation, sharing and exploitation in a positive or negative way (Van den Bosch et al., 1999; Chen & Huang, 2007) .
Considering the dynamics of innovative processes and organisational knowledge flow, the change in the level of innovation and existing knowledge in organisations should be causal. Nowacki and Bachnik (2016) emphasised the relationship between innovation and knowledge and pointed out that innovative capacity influences knowledge possessed by organisations. Many studies have dealt with the direct influence of knowledge management on innovation performance. There are suggestions from various authors that firms which operate in highly dynamic industries should strive to reconfigure their resource portfolio to leverage their knowledge management skills for innovation performance (Garg, Walters, & Priem, 2003; Sirmon, Hitt, & Ireland, 2007; Sirmon, Hitt, Ireland, & Gilbert, 2011) . Kamasak, Yavuz, Karagulle and Agca (2016) added that strategic flexibility is a key enabler of innovation performance through knowledge management. Cohen and Levinthal (1990) stressed the importance of R&D collaborations for the generation of new knowledge which often emerges as a by-product. However, empirical studies which analyse the effect of contextual variable on the causal relationship between knowledge management and innovation performance are still rare (Sirmon et al., 2011; Anderson, Potočnik, & Zhou, 2014; Kamasak et al., 2016) .
Having in mind the highly dynamic environment where organisations from knowledge-intensive industries operate, these industries have been selected as a target group for this research. The importance of the sectoral analysis in terms of knowledge diffusion and technological innovation has been stressed by Stephan, Schmidt, Bening and Hoffmann (2017) . In the area of innovation management and entrepreneurship in knowledge-intensive industries there is wide agreement on the need for the adoption of best innovation management practices (Paredes-Frigolett, 2015) . Peltoniemi (2007) suggested that knowledge-intensive industries differ from other industries based on the continuous search for new knowledge. Tödtling, Lehner and Trippl (2004) pointed out high rate of radical innovations in such industries, stating that research and development efforts are focused on generating radical innovations.
An increasing share of industries is becoming more technology and knowledge-intensive. When having importance of technology and knowledge under the spotlight, it has been advised by the OECD (2005) to focus on the leading producers of high-technology goods and on the activities (including services) that are intensive users of high technology and/or have the relatively highly skilled workforce necessary to benefit fully from technological innovations. In developed economies, knowledge-intensive industries have sprung up quickly since the 1990s. In fact, the knowledge-intensive share of developed economies grew from 29% to 32% between 1997 and 2012; the United States has the largest knowledge-intensive share, reaching 40% in 2012. A similar situation exists in developing economies (Ching, Pang, Hung, & Cheng, 2016) .
So far, no studies have been undertaken with the aim of exploring the causal relationship between innovation and knowledge flow in organisations from knowledge-intensive industries in Serbia. Knowledge-intensive industries sectors have been classified and analysed according to the 2005 Classification of the Organization for Economic Cooperation and Development (OECD) and grouped into four main industry groups: 1) high-tech industries, 2) knowledge and innovation based services, 3) research firms, and 4) traditional medium-tech manufacturing (OECD, 2005) . For the purpose of this research, 256 organisations from knowledge-intensive industries in Serbia were identified.
MATERIAL AND METHODS
For the purpose of analysing the knowledge use trends based on the efficiency of innovation in organisations from knowledge-intensive industries in Serbia, we constructed one independent, three dependent and one aggregate variable. Independent variable is knowledge use, dependent variables are innovation motivation, innovation strategy and innovation realised, while aggregate variable is innovation total. The purpose of a thus constructed model was to determine the relationships between the use of knowledge base in organisations and their innovation strength shown as the total score and also divided into separate variables, each representing different aspects of the innovation strength.
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Three dependent innovation variables are innovation motivation, innovation strategy and innovation realised. The innovation motivation variable was constructed as an indicator of the motivation of employees to create innovations. This variable included the frequency of employees' participation at trainings, the existence of incentives and rewards for innovation efforts, the existence of communities of practice and the use of internal trainings led by experienced employees in organisations. Participation in educational events and the frequency of holding internal trainings which are led by organisation seniors are identified as drivers for continuous innovation efforts (Wellman, 2009) . Wellman (2009) and Al-Ali (2003) discussed that the most important knowledge sources in organisations include groups of employees, i.e. communities of practice, which gather with the aim of spreading and further developing knowledge. To prove the enormous effect of incentives and rewards for employees' innovativeness efforts, Southwood (1999) emphasised the cases of Dana Corporation and General Motors, where this alignment brought both an increase in profitability and productivity.
The innovation strategy variable was determined by the existence of a department or a group of employees whose tasks include a review of patent documentation, patent portfolios of other organisations and relevant scientific publications in the organisation, the implementation of knowledge management strategy, the implementation of technology management strategy and the use of technology forecasting methodologies. Bader (2007) stressed the significance of patent portfolio management in designing corporate strategies. Patent intelligence is crucial for competitiveness in knowledge intensive industries, which emphasises the importance of organisational capacity to monitor relevant patent documentation and scientific publications. Regarding knowledge and technology management, many studies stressed their importance to organisational performance (Nonaka, 1995; Levi-Jakšić, 2001; Betts, 2003; Dmitrović, Radovanović, & Žarkić-Joksimović, 2016; Radovanović & Matović, 2016) . The strategic approach to technology management also leads to an increase in licensing activities and collaboration in research and development efforts (Fosfuri & Tribo, 2008) .
The elements of the innovation realised variable are: the number of new products or services introduced to the market, the number of patent applications and the number of initiated research and development projects, all in the time span of two years. Since not all realised innovations are patentable or there is no desire to seek patent protection, this variable also includes the number of new products or services. Also, it is fair to assume that research and development projects could lead to one or more innovations. In-house research and development activities are essential as they generate new knowledge and promote the use of external sources of scientific knowledge (Vega-Jurado et al., 2008) . Vega-Jurado et al. (2008) also marked the research and development intensity and technological competences derived from the in-house research and development as key determinants of product innovation.
For the purpose of the research and following the recommendations of Yakhlef (2002), Wellman (2009), Kumar and Ganesh (2009) and Senapathi (2011), we used internal knowledge systems, as internal IT knowledge networks of organisations (e.g. intranets), in the role of the knowledge base. Internal IT systems or network offer diverse ways of communicating knowledge (Kim, 2003) and act as hubs where knowledge can be added, retrieved, modified, used or deleted. Mphidi and Snyman (2004) emphasised the existence of strong awareness of the value of the intranet as a knowledge management tool. By presenting findings from Siemens' IT system ShareNet, Ciabuschi (2003) proposed that there is a positive relation between deploying an IT system for knowledge sharing and the direct interaction between corporate units. The effect of the existence of knowledge on the internal IT network to achieve organisational goals is largely influenced by the possibility to retrieve and share such knowledge (Wellman, 2009 ). Wellman also suggested that an organisation needs to deploy a set of metrics to periodically assess the performance of the internal knowledge base, and these should address the utilisation of the stored knowledge material and the availability of the system to employees of the organisation. The scope of use of the internal knowledge base by employees in organisations is represented in the model by the knowledge use variable. This was evaluated by the percentage of employees with the access to the knowledge base, the percentage of employees with the possibility to enter or modify the data in the knowledge base and the percentage of employees who used the knowledge base in the last two-year period. However, there is an issue in the methods of storing important knowledge, as not all information and especially knowledge can be stored and retrieved in its original way (Yakhlef, 2002; Wellman, 2009) . The more tacit the knowledge, the greater the likelihood that it may be distorted in the storage and retrieval process. Therefore, an organisation should lower the tendency of the knowledge distortion process by employing various ways of knowledge recording, retrieving and understanding processes (e.g. by codification or conceptualisation). Therefore,, organisations often use a variety of multimedia applications (such as an audio or video demonstration) to preserve the tacit characteristics as much as possible (Wellman, 2009) .
Finally, the variable innovation total included all three dependent innovation variables on equal basis, following the notion that innovation strength of an organisation is determined not only by the realised innovation, but also by its potential and organisational strategic orientation. A questionnaire was developed for the purpose of the research. The questionnaire included questions on the existence of all the elements explained above.
For the purpose of the research, the following step was to determine the level of all variables in the scale from 0 to 1. The score for each variable was equally dependent on all the elements of the variable. For example, if an organisation responded that all of their employees have the access to the knowledge base, it received the maximum score, which equals 1. If only 40% of the employees had the access to the knowledge, it would receive 0.4. For every "Yes" answer in the questionnaire the organisation received a score of 1, while for "No" it received 0. Then, the sum of all the scores within the variable would be divided by the number of elements within the variable. Finally, the normalisation of scores was carried out for the purpose of the statistical analysis.
As the final step, we evaluated the variables related to innovation in comparison to the independent variable of the knowledge use, in order to determine which of the variables is significantly affecting the volume of the knowledge use in organisations, but also to assess the relationships between the variables. In this paper, we aimed at testing the hypothesis stating that the innovation capability of organisations influences the use of the knowledge base by employees in organisations from knowledge-intensive industries in Serbia.
The survey for the needs of this research was conducted in March 2013. In total, 256 organisations from knowledge-intensive industries in Serbia were randomly selected and the relevant questionnaire was sent to them. Filled-in questionnaires were returned by 53 organisations, setting the response rate to 20.7%. The total of 21 organisations which acknowledged the existence of only textual knowledge forms in their knowledge bases were excluded from the analysis, as the study included the analysis of only those organisations which also possess other forms of knowledge stored, such as visual and audio simulations, based on the research methodology explained in the previous chapter. This left the total number of the analysed organisations at 32.
The results of the frequencies within the descriptive statistics analysis showed that the mean values of most variables are very near each other. The exception is the innovation realised variable, with the mean of 0.8. The mean and standard deviation values of the researched variables are given in the following table: The table shows that the interviewed organisations had at least some level of the knowledge use by employees. However, at least one organisation had also zero score in one or more categories of innovation capability (shown here as Inno total).
RESULTS AND DISCUSSION
The relationships between the knowledge use variable and other variables were statistically analysed by the analysis of variance (ANOVA), as shown in Table 2 . The results of the ANOVA analysis show that there is no statistically significant difference between most of the group means, with the significance level standing above the usual cut-off point of 0.05. Thus, we do not have enough evidence of interdependence between the variables representing the innovation strategy level, the innovation motivation level and the total innovation strength, and the variable representing the use of knowledge in organisations. However, the significance value for the mean of the realised innovation is p < 0.0001; therefore, we can state that the statistically significant difference between the means of the knowledge use and the innovation realisation variables suggest that interdependence between these two variables exists. The post-hoc test by multiple comparison presented in the above table shows interdependence between the levels of knowledge use and the levels of innovation realisation in detail. Significance level values at Tukey HSD are the lowest for respondents with the highest knowledge use and the highest innovation realised level. However, the results of the Tukey HSD do not significantly differ at other levels of both variables, implying that as the level of knowledge use increases, it is followed by the growth of innovation realisation variable with only slight and insignificant deviations. This finding is also supported by the means plot in Figure 1 .
As shown in Figure 1 , there is a strong correlation between trends of both variables, with the exception of the slight distortion around the middle values. 
CONCLUSIONS
The results suggest that the innovation capability indicators in organisations from knowledge-intensive industries in Serbia reflect diverse impact on the level of the existing knowledge use by employees. It is also shown that there is interdependence between the volume of knowledge use and an increase in innovativeness in terms of realised innovation, which is in line with previous research in this area (Levi Jakšić, Barjaktarović Rakočević, & Martić, 2014) . In other words, more patented and non-patented products and services, as well as more research and development activity should lead to the enhanced use of the knowledge base by employees. On the other hand, the results suggest that the use of knowledge base would not be directly increased by an increase in motivation of employees by the introduction of reward policies and trainings or by a stronger focus on the strategic orientation for innovation through knowledge and technology management strategies, communities of practice, and dealing with patent intelligence. It may be therefore concluded that, if increasing the frequency and scope of the internally available knowledge repositories is their goal, organisations should be more focused on the realisation of innovations.
The results of this research partially support the hypothesis, as they indicate that part of the innovation capability of organisations (which is defined by realised innovations) affects the use of the knowledge base by employees in organisations from knowledgeintensive industries in Serbia. The results obtained in this paper contribute to the organisational theory. The results of this research will contribute to better understanding of the relationship between innovation and the use of knowledge in organisations. The constructed innovation variables can be used for other research studies related to similar subjects. This paper provides a contribution for the practitioners, as managers and other practitioners can have a clearer view on the innovation drivers which influence the potential for a better use of the existing knowledge in organisations.
This research has its limitations. Although the interdependence between the realised innovation and the knowledge use scope is suggested by the statistical analysis, we cannot exclude the existence of other external factors which may influence the scope of the knowledge use in organisations. Therefore, future research in this area should be directed towards analysing diverse internal factors which may influence this relationship while discovering how it affects the abovementioned established interdependence. Another limitation could be in the representativeness of the sample, which may be considered as debatable. Also, the aspect of knowledge relevance was not included in the research, while it may affect the relationship between innovation and knowledge use. Regarding the geographical scope, this research can be broadened by including other similar developing economies for comparison, especially having in mind that national factors (legislative, availability of resources, etc.) may strongly influence the performance within targeted industries geographically. In relation to the conclusions in this paper, future research in this area may also be directed towards identifying and analysing the factors which distort the relationship between elements of motivation for innovation and innovation strategy on the one hand, and the use of available knowledge in organisations on the other hand.
